loaded into a flask of 50 mL capacity. The flask was degassed by a vacuum pump for 30 min to remove water and other low-boiling point impurities at 100 o C and then backfilled with argon.
Afterwards, The temperature was subsequently increased to 180 o C, 158 μL TMS and 1 mL dried ODE solution were injected and maintained at this temperature for 30 min to finish the reaction.
Subsequently, the solution was cooled down to 60 o C and then precipitated with 10 mL of isopropanol and centrifuged at 8000 rpm for 5 min. The upper solution was discarded and n-hexane was added to disperse the nanocrystals. Then the product was further purified by adding a certain amount of isopropanol and centrifuging. This process was repeated for three times to yield the nanocrystal product that could be dispersed in common organic solvents such as toluene for later use. Characterization X-ray diffraction (XRD) analyses were performed on a Rigaku RINT D/Max-2500 powder diffraction system using Cu Kα radiation source ( λ = 1.541 Å) operating at 40 kV and 200 mA with a scaning rate of 5°/ min in the 2θ range of 20-70° at a step size of 0.02 s. Raman spectra of the as- 
Synthesis of Bi

Fabrication of photodetectors
In order to fabricate the Bi 19 S 27 (Br 3-x I x ) (x = 0, 1, 2, 3) nanowires network-based photodetectors, the Bi 19 S 27 (Br 3-x I x ) nanowires were directly dispersed on pre-prepared Au electrode pairs (50 nm thick) on SiO 2 (300 nm)/p + -Si substrate. The electrode pairs had a channel length of 8 µm and were fabricated by photolithography (MJB4, SUSS MicroTec) and sequentially electron beam deposition (PVD 75, Kurt J. Lesker Company) and lift-off. After nanowires dispersion, the devices were annealed at 280 o C for 60 min to remove the residual solvent and improve the electrical contact between nanowire network and electrodes. The photoresponse properties of the photodetectors were characterized using a semiconductor characterization system (4200-SCS, Keithley) assisted by a 3 probe station (M150, Cascade). A Xe lamp (CEL-HXF300) was used as the white light source with a light intensity of 60 mW/cm 2 . 
